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Abstract 
 
 
Xenotransplantation (animal-to-human transplantation) involves implanting, 
infusing or transplanting living animal tissues, cells or organs into a human 
recipient. The aim is to alleviate or eliminate human health conditions that 
prevent the individual from living the ‘good life’.  Hence, xenotransplantation is 
constructed as a potential and needed solution to fixing ‘abnormal’ bodies. By 
crossing species barriers, however, this technology is not without its 
complexities and uncertainties. Importantly, xenotransplantation intimately 
intertwines animals and humans, which may challenge sacred boundaries such 
as animal/human, subject/object and us/them, while posing new questions 
about ontology. 
 
To deal with such complexities and potential hybridities, official science 
attempts to stabilise constructed knowledges of animals. This primarily targets 
knowledges on animals of interest as human organ sources, specifically 
nonhuman primates and pigs. Ironically, this approach also involves 
complicating our understandings of the concordance and discordance between 
nonhuman primates, pigs and humans. Utilising Irwin and Michael’s (2003) 
ethno-epistemic assemblages, I explore how official science selects an animal 
as an organ source for humans. By employing what I have called a comparative 
continuum, it is revealed how official science fashions animal identities on 
degrees of dissimilarities and similarities to humans, and how, through such 
negotiations, official science constructs its position of authority. This reveals 
how official science creates complex and sometimes contradictory truth-claims 
and stories about nonhuman primates and pigs. 
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Introduction 
 
 
Human history is filled with imagery of monstrous, beastly couplings of humans and 
animals.  Altering this imaginary to reality is xenotransplantation (animal-to-human 
transplantation), a techno-scientific and medical intervention that constructs new 
narrations of animal and human relationships. In everyday activities, however, humans 
are usually unaware of the important role animals play in creating and recreating what 
is understood as ‘human society’ and ‘human life’. The needed relation between 
humans and animals in xenotransplantation (XTP), and the subsequent scientific 
justifications of animal selection and use, changes the invisible role of animals to one of 
visibility.  
 
In this paper, I explore the stories told by official science about choosing an animal 
organ source, namely pigs over nonhuman primates (NHPs) for XTP. Official science 
can be understood as the science that is portrayed as reliable and factual. This science 
can be found in peer reviewed journals, books (which are often collections of peer 
reviewed journal articles or congratulatory praise), and popular scientific magazines 
(for example, Scientific American and New Scientist). Font type is used to distinguish 
the stories of official science from analysis, as this example demonstrates. To achieve 
this examination, Irwin and Michael’s (2003) ethno-epistemic assemblages are applied.  
 
The rather long-winded ‘ethno-epistemic assemblage’ is designed to explore how 
different techniques can be used to justify particular realities. In this particular case, the 
construction of scientific knowledge is a technique which is used to produce what is 
real, or the ‘facts’ about NHPs and pigs. This approach involves examining how “beliefs 
and notions emerge and stabilize in the process of collaboration or coordination” (Irwin 
and Michael 2003: 115), or simply put, how truth-claims are produced (the ‘epistemic’). 
In the case of choosing a source animal for XTP, particular stories provide common 
understandings and definitions, which coordinate and bind the scientific community 
together as an authoritative voice. As this paper explores, while this process aims to 
create a common narrative that decreases complexity of selecting a particular animal 
species to act as a human organ source, this process paradoxically occurs by 
increasing complexity. Consequently, sometimes contradictory understandings of 
species similarity and dissimilarity are used to justify the choice of source animal. Thus, 
this knowledge is always situated, contextual, contestable and reflexive (the ‘ethno’). 
To create a façade of stable stories and keep the assemblage in tact, truth-claims are 
continually reproduced (Irwin and Michael 2003: 119). In XTP therefore, the same 
stories on why pigs are chosen over NHPs as a source animal, keep reappearing. 
Such positioning is further justified with official science drawing upon discourses that 
go beyond science (heterogeneous discourses). This mixing up of boundaries involves 
blurring the social (in this case, the moral-ethical) and the natural (the practical). The 
ethno-epistemic assemblage is accordingly formed. To surmise, “the ethno-epistemic 
assemblage approach consists of a range of heterogeneous analytic concerns” (Irwin 
and Michael 2003: 139), which allows the exploration of “how such heterogeneous 
groupings might be characterized” (Irwin and Michael 2003: 113). At the risk of 
repetition, this paper explores how official science selects an animal organ source for 
XTP. Through such examinations, this paper also serves as an original contribution to 
science and technology studies, and the growing field of the sociology of animals. First, 
it is worth outlining what XTP is. 
 
 
Animal Choice - ‘Practical Stories’ 
 
 
From Greek, ‘xeno’ means foreign, strange or alien. Therefore, XTP traditionally refers 
to transplants that occur between different species. Recent definitions of XTP have 
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become more specific. The Xenotransplantation Working Party of the National Health 
and Medical Research Council, Australia, (2003: 22, emphasis in original), define XTP 
as: “any procedure that involves transplantation, implantation or infusion into a 
human recipient of cells, tissues or organs from a nonhuman animal source”. The 
definition of XTP is now restricted to animal-to-human transplantation.  
 
In general, there are two types of xenotransplants or xenografts, as based on the 
evolutionary (phylogenetic) relationship of the two species; concordant and discordant. 
Concordant xenografts occur between closely-related species, such as NHPs (for 
example, baboons, chimpanzees, orang-utans and macaques), and humans. On the 
other hand, discordant xenografts occur between dissimilar or distantly-related species, 
such as pigs and humans (see Figure 1) (Hoffman 2000: 375; Bach 1998: 302). Figure 
1 highlights the species which are of focus for official science in XTP. In addition, as 
indicated by the definitional stabilisation of XTP by the Xenotransplantation Working 
Party, XTP is a restricted technology that moves only in one direction. That is, while 
XTP could involve transplants between disparate animal species, in reality only 
humans can be xenograft recipients, while only animals can be the xenograft source or 
used as an experimental model. Wider asymmetrical social relationships between 
humans and animals are thereby reinforced by this construction. This binary structure 
is integral to current understandings of XTP, and acts as an intermediary that positively 
favours humans and negatively impacts animals.  
 
 
TYPE BETWEEN EXAMPLE 
Concordant Closely related/ similar species 
                                        
      Baboon                  to                    Human 
Discordant Distantly related/ dissimilar species 
                              
      Pig                         to                    Human 
 
Figure 1 - Concordant and Discordant Xenotransplantation 
 
 
Compatibility? 
 
 
Returning to concordance and discordance, as phylogenetic difference between the 
host and donor species increases so does the severity of immunological rejection. 
When the host and donor share genetic similarities, host-to-recipient compatibility and 
graft acceptance is increased and immunological rejection is decreased. Consequently, 
concordance or discordance equates to levels of difficulty in achieving success when 
transplanting across species barriers, as influenced by the severity of immunological 
response. Species similarities make concordant xenograft survival easier to achieve 
and has lead to some limited success.  
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Reemtsma et al. (1964) report a human recipient of a chimpanzee renal xenograft 
survived nine months post-xenotransplantation. More recently, Starzl et al. (1993) 
report a 70-day survival of a baboon-to-human liver xenograft. 
 
Based on this scientific experimental knowledge, NHPs seem the obvious choice as an 
organ source for successful XTP. NHPs, however, are constructed by official science to 
be inappropriate.  Despite significant barriers to successful XTP, miniature pigs have 
generally been accepted as the most appropriate source animal. Therefore, official 
science employs practical (the natural) and moral-ethical (the social) truth-claims rather 
than quantitative, mathematical measures, to construct stories on why pigs have been 
chosen over NHPs.  
 
Practically and medically, the anatomy and physiology of the internal organs of pigs 
are moderately similar to humans. Differences between pigs, however, eliminate 
particular breeds. Domestic pigs are inappropriate, as they reach weights of up to 
450 kilograms (Appel III, Alwayn and Cooper 2000: 219; Sachs 1994: 186). Miniature 
pigs reach maximum weights of between 100 to 135 kilograms, a size more 
consistent with adult humans (Appel III, Alwayn and Cooper 2000: 220; Sachs 1994: 
186). At approximately thirty years, the life expectancy of adult porcine organs is 
comparable to humans (Magre, Takeuchi and Bartosch 2003: 313). Furthermore, 
piglets could be used for neonates and children (Perico, Benigni and Remuzzi 2002: 
46; Cooper et al. 1991: 482).  
 
These initial justifications of using pigs as the source animal revolve around perceived 
physiological similarities to humans. These physiological discourses of official science 
align pigs and humans on what I have called the comparative continuum, where a 
degree of similarity, as based on physiology, is one of the desired outcomes (see 
Figure 2). It is worth taking a moment to explore the comparative continuum, as it is 
central to official science justifying the selection of pigs over NHPs. 
 
 
The Comparative Continuum 
 
 
The comparative continuum - or the diagrammatical form of the official scientific story 
on the increasing and decreasing degrees of desirability regarding using a particular 
animal as an organ source for XTP - relies upon boundary distinctions between 
humans and animals. These distinctions are vital. On the face of it, XTP seems to 
overcome such distinctions and create a hybrid body by merging humans and animals. 
Significantly, however, XTP can only exist if humans (official science) conceptualise - 
or tell the story of - animals being a resource (tool) that can be harvested and exploited 
for human use. Therefore, the value of animal life is assembled as different to the value 
of human life. The comparative continuum in itself only exists because the bodies of 
animals, or more specifically their body parts, are compared to the superior model of 
the human body. The perceived similarity or dissimilarity of animals to humans 
provides the intermediary for animal suitability or unsuitability as an organ source. This 
story thereby examines the angles of difference between particular animal species and 
humans to measure the suitability of a particular animal. The superiority of humans, 
however, means there will always be an angle of difference, as the value of human life 
is always beyond the reach of animals. Species equality can never be achieved. 
Therefore, despite any level of animal-human similarity, animals will not achieve 
equilibrium to humans on the comparative continuum, meaning the comparative 
continuum operates with an unbalanced equilibrium. It is therefore unsurprising that 
these stories are highly complex and problematic. For official science, these 
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hierarchical oppositions between humans and animals are considered ‘natural’, thus 
rendering the stories of similarity, dissimilarity and angles of difference, fixed, 
indisputable, unquestionable and unchallengeable.  
 
The comparative continuum is provided throughout this paper as a summary of official 
science’s key points on selecting an animal organ source. Significantly, it also 
demonstrates how official science builds the construction of an animal being suitable or 
unsuitable as based on predetermined criteria. Obviously, criterion is established and 
determined by official science, and operates as a mechanism to enforce and reinforce 
their position of authority in the decision-making process. Through the comparative 
continuum, it will be demonstrated how the truth-claims of official science involve an 
increasing complexity, rather than simplicity.  
 
 
 
 
Figure 2 - The Comparative Continuum (Pigs - Part 1) 
 
 
Incompatibility? 
 
 
At this initial stage, the comparative continuum (see Figure 2) reveals the phylogenetic 
difference between pigs and humans has a negative impact on the appropriateness of 
using pigs as an organ source. This is offset by desirable physiological similarities. 
Simultaneously, physiological similarities do not necessarily mean a porcine organ will 
function effectively or efficiently in a human environment. Expected and unexpected 
functional deficiencies of porcine organs may have problematic and harmful affects to 
the human recipient. For example, while both the heart and lungs of pigs are 
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horizontally aligned, these organs are upright in humans. Xenografting these porcine 
organs would change their anatomical positioning.  
 
It is unknown whether pig organs can cope with the different physiological 
demands, such as an adequacy to pump blood vertically to the brain (Weiss 1998: 
932). Other problems could manifest in the pulmonary circulation between the 
heart and lungs, which is important for the body’s respiration and blood 
oxygenation (Morris 1997: 257; Sherwood 1993: 259).  
 
Thus, while pigs and humans share physiological compatibilities, there remain stories 
which tell of physiological incompatibilities (see Figure 2). Physiological similarity is 
disrupted by these dissimilarities, posing problems for reducing the angle of difference, 
or providing a coherent story, on the comparative continuum. These potential problems 
do not circumvent pigs as the source animal of choice. In contrast, while the close 
phylogenetic relationship and physiological similarity of NHPs, particularly 
chimpanzees to humans increases xenograft success, this desirable similarity is 
overridden by undesirability.  
 
The close relationship between NHPs and humans could increase the likelihood of 
cross-species viral transmission, as viral pathogens between the two species are 
comparable. Many nonhuman primate viruses have been known to infect humans, 
such as the simian immunodeficiency virus, herpes B virus, Ebola virus, monkey 
pox, Marburg virus and simian foamy virus (Boneva and Folks 2004: 505; Wolfe et 
al. 2004: 2094; Allan 1998: 89-92; Palmer, Soulsby and Simpson 1998: 353, 387, 417-
418; Allan 1996: 18-19).  
 
Discrepancies in size also exist between NHPs and humans, with baboons only 
reaching approximate weights of between 10 to 30 kilograms (Chiche et al. 1993: 
1418). As a result, baboon organs are generally too small for adult humans (Appel 
III, Alwayn and Cooper 2000: 219; French et al. 1998: 684-685), and may not 
function or cope with human physiological demands. For example, Hardy et al. 
(1964: 120) found a chimpanzee’s heart cannot manage human circulatory needs.  
 
While the comparative continuum achieves favourable similarity between humans and 
NHPs on phylogenetic and physiological deliberations, this alignment is now recounted 
as too close (pathogenity) and too dissimilar (organ size and function) (see Figure 3). 
This is despite the previously mentioned favourable history of using NHPs as an organ 
source. The implication is that phylogenetic differences between pigs and humans may 
reduce or protect against possible pathogenic transfer. Pig/human phylogenetic 
discordance is favourable for virology, though conflicts with the desire of phylogenetic 
concordance for immunology. The result is a comparative continuum that continues to 
favour pigs as an organ source. 
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Figure 3 - The Comparative Continuum (Nonhuman Primates - Part 1) 
 
 
A history of domesticity and extensive knowledge of pigs is believed to reduce 
infectious risk (Weiss 2004: 284), as human proximity to pigs has not resulted in any 
major infections (Daar and Phil 1997: 976). 
 
 
In view of the close association of humans and pigs, and attempts at 
transplantation and accidental contamination of humans, especially butchers, 
with pig blood, if there was a severe danger, one would have expected it to 
have made its appearance, but this is not the case. (Calne 2005: 6) 
 
  
This official science story reduces apprehensions of infectivity, though there have been 
cases of pig-to-human infection and subsequent human-to-human transfer. Pigs can 
act as a vector for spreading animal viruses to humans. Cases include the Nipah virus, 
which originated in fruit bats (Weiss 2004: 285), and avian respiratory diseases 
(Fishman and Patience 2004: 1387; Palmer, Soulsby and Simpson 1998: 365).  
 
 
The Comparative Continuum 
 
 
These discourses reveal the comparative continuum to be increasingly complex. 
Namely, to continue the movement towards reducing angles of difference and to 
provide a cohesive story for selecting pigs as a human organ source, the 
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considerations of similarity alter to considerations of dissimilarity. A complex 
combination of similarity and dissimilarity, as based on parameters and understandings 
defined by official science, can both increase and decrease the suitability of using a 
particular species and breed for XTP. This means stories on physiological similarity, 
dissimilarity, and phylogenetic disparity, can all occur simultaneously and yet not 
compromise choosing pigs (see Figure 4). In the case of NHPs, narratives of similarity 
and dissimilarity are used to increase the angles of difference on the comparative 
continuum, and therefore eliminate NHPs as the organ source.  
 
 
 
 
Figure 4 - The Comparative Continuum (Pigs - Part 2) 
 
 
Animal Choice - ‘Moral-Ethical Stories’ 
 
 
Truth-claims on phylogenetic and physiological function are not the only practical 
concerns of official science. Practicalities also arise from morals and ethics. Moral-
ethical stories focus upon species characteristics, or ‘species-being’, and their 
correlation with XTP requirements. In regards to NHPs, their ontology is seen as 
unfeasible.  
 
NHPs reach sexual maturity between three to five years of age, and reach full grown 
adult size at nine years. In addition, the duration of pregnancy lasts six months with 
typically singular births (Cooper and Lanza 2000: 47-48). These offspring require 
intensive parental care and extensive socialisation with other NHPs for behavioural 
development (Hammer et al. 1998: 7; Weiss 1998: 931), and exercise (Fishman 1997: 
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S43). The cost of breeding and maintaining NHPs is difficult, economically 
prohibitive and time consuming, as based on their long maturation and species 
needs. Thus, the need to create large colonies of captive NHPs for XTP is resource 
intensive. At the present time, NHPs are not available in large numbers for scientific 
and medical applications (Boneva and Folks 2004: 505; Tibell and Lundgren 2002: 
20).  
 
It is also put forward that animals used for XTP would need to be bred and kept in 
specific pathogen free (SPF) environments. These barren, biosecure settings are 
designed to eliminate, prevent, or minimise infection and disease in order to produce 
germ-free (gnotobiotic) animals. Once again, this conflicts with the ontology of NHPs. 
 
To guarantee a SPF environment, animals need to be delivered by hysterectomy 
and/or caesarean section, and reared in isolation with little or no social contact. 
While it might be possible to breed NHPs in SPF conditions to minimise infectious 
risk, some pathogens are persistent and latent, and therefore difficult to eliminate 
(Boneva and Folks 2004: 505; Weiss 2004: 284). Although SPF nonhuman primate 
colonies exist, these are small in number with rudimentary husbandry methods 
(Boneva, Folks and Chapman 2001: 3). Furthermore, the complex needs of NHPs 
would be difficult to achieve in SPF conditions.  
 
Breeding and raising NHPs in isolation for XTP is thereby considered logistically 
complex and unethical. In the requirements of XTP, the species characteristics of pigs 
are viewed as ethically permissible. The species needs of pigs are also believed to be 
adequately catered for in SPF colonies and environments. 
 
Pigs produce large litters of three to sixteen piglets after a pregnancy of 
approximately four months. After reaching sexual maturity at four to nine months, 
pigs have a regular mating cycle of three weeks (Cooper and Lanza 2000: 47, 50; 
Dorling et al. 1997: 868; Sachs 1994: 187). As pigs are already used and studied 
extensively in scientific and medical experimentation, large numbers are currently 
available for use. Furthermore, their short gestation and large litter production 
would allow herds with desirable characteristics to be created relatively quickly. 
Herd production of suitable pigs might include pigs that are selectively bred (Sachs 
1994: 187-188), and/or genetically engineered to reduce xenograft rejection (Boneva 
and Folks 2004: 506; Cooper and Lanza 2000: 51). Pigs have minimal space 
requirements, are easily fed, and can be separated from their mother immediately 
after birth and reared in SPF facilities (Weiss 1998: 931; Cooper et al. 1991: 481). 
The widespread use and knowledge of pigs indicates husbandry methods are well 
developed and in active use, including the monitoring of SPF colonies and 
gnotobiotic pigs (Boneva, Folks and Chapman 2001: 4; Cooper et al. 1991: 482).  
 
As evidenced, the story of pigs told by official science is one involving ease of raising 
and breeding in large numbers. This is reinforced with pigs being easy to maintain, and 
logistically and economically feasible. As compared to NHPs, the ontology of pigs, as 
told by official science, designates them as an appropriate source animal. The species 
characteristics of NHPs, however, are not considered feasible to permit them as a 
source animal, though they were considered permissible in the past (for example, see 
Starzl et al. 1993; Bailey et al. 1985; Barnard, Wolpowitz and Losman 1977; Hardy et 
al. 1964; Hitchcock et al. 1964; Reemtsma et al. 1964; Starzl et al. 1964; Voronoff 
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1925). With these deliberations, the selection of pigs can be partially viewed in light of 
economic rationalism. That is, the fast reproduction of pigs and existing husbandry 
practices allows larger numbers of suitable organs, tissues or cells for humans in need. 
Hence, the product can be produced relatively quickly, easily and cheaply. 
Furthermore, the short gestation and regular mating cycle of pigs means pigs (the 
machinery), can maintain an efficient turn over of product (their cells, tissues or 
organs), and reach the consumer quickly. The entitlement of the (human) consumer to 
acquire an (animal) product on demand is met (see Figure 5). A concern with animal 
welfare, however, would consider the environment that pigs will be and are kept in, and 
how this complements or deviates from what would be their behaviours and 
experiences in a ‘natural’ environment. The need for pig health and development could 
be limited or impossible in a SPF environment.  
 
 
 
 
Figure 5 - The Comparative Continuum (Pigs - Part 3) 
 
 
Animal Bodies and Species-being 
 
 
Stories that compare the bodies of NHPs and pigs to humans - a comparison that is 
never reversed by official science - have now been deserted. Namely, stories that tell 
of the animal body in relation to its own species-being, as defined and understood by 
official science, are now revealed. This shift of focus should not suggest the animal 
body is now examined in its own right and exclusively of humans. Rather the animal, in 
this case the pig, is still viewed with relevance to human usage. In this way, species 
characteristics can be understood as the way humans already use a particular species, 
which permits further exploitation of animals in XTP. For example: 
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The risk of controversy with regard to the use of animals as organ donors for 
man would be greatly minimized if the animal were already being killed in 
large numbers on a daily basis to provide food for human consumption. 
(Cooper et al. 1991: 481) 
 
Arguably, because society allows the use of animals for food, the use of 
animals as a source of organs or tissues is morally acceptable. (Samstein and 
Platt 2001: 189) 
 
The widespread societal acceptance of the use of pigs for food and other 
products presages a broad social acceptance of their use for medical purposes. 
(Boneva, Folks and Chapman 2001: 4) 
 
 
In such official scientific truth-making of species-being, pigs are narrated as 
dispensable and easy to replace as a ‘renewable’ source. The sacrifice of one pig can 
quickly and easily be replaced by another pig. As ‘a pig is a pig is a pig’, pigs are not 
viewed as a species with complex relationships and interdependency. The sacrifice of 
one pig means little, as they are portrayed as an individualistic species with little 
awareness of the world around them. The possibility of close relationships between 
pigs and species characteristics with which humans can identity with, is rendered 
impossible in such narrations. Once again, humans (official science) control how 
animals are viewed, understood, and constructed in particular ways that suit human 
purposes (or exploitations). 
 
As previously mentioned, to supply ‘safe’ xenotransplants, certain requirements or 
restrictions are placed on the choice of animal and animal housing. Part of this 
consideration connects to species needs. For NHPs, highly dependent and complex 
social arrangements and the potential of immunological compatibilities that increase 
infectious risk, render them an unsuitable organ source for humans.  These practical 
reasons are heightened by moral-ethical reasoning.  Environmental concerns also 
preclude the use of some species. 
 
Some Great Apes such as chimpanzees, bonobos (pygmy chimpanzees), orang-utans, 
gorillas and various forms of gibbon, are endangered (Cooper and Lanza 2000: 45; 
Daar and Phil 1997: 975). XTP would place pressure on species survival. 
Furthermore, gathering male baboons from wild tribes “would destroy the social life 
of a baboon gang and lead to their extinction within a short time” (Hammer et al. 
1998: 7).  
 
These stories, which aid to eliminate NHPs in their entirety, are interesting given that 
some NHPs are not endangered. This suggests that while environmental concerns 
might preclude certain species as an organ source, other stories might be the real 
source of nonhuman primate exclusion as a whole (see Figure 6).  
 
Should our closely related relatives be used as a “tissue and organ farm” (Weiss 1998: 
931)? NHPs, particularly chimpanzees, display a physical appearance and 
intellectual, emotional and social nature that are analogous to humans (Takeuchi, 
Magre and Patience 2005: 324; Magre, Takeuchi and Bartosch 2003: 313; French et 
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al. 1998: 685). These ‘human-like qualities’ facilitate feelings of kinship, affording 
NHPs some limited human rights (Daar and Phil 1997: 976).  
 
 
 
 
Figure 6 - The Comparative Continuum (Nonhuman Primates - Part 2) 
 
 
As such, it is not simply species preservation that precludes NHPs. Rather, NHPs are 
seemingly too closely related to humans to be used as source animals. This includes 
an awareness and development of complex relationships. This allows moral concerns 
usually afforded only to humans to be extended to NHPs. As a result, phylogenetic 
concordance to humans allows the status and value of NHPs to be elevated above 
other animals, including pigs.  
 
 
Humanisation? 
 
 
The “humanization of primates” (Fung, Rao and Starzl 1997: 957) in XTP is 
inappropriate and subjects them to too much suffering. Therefore, using NHPs as an 
organ source is socially unacceptable and unethical.  
 
Ironically, the story of ‘humanisation’ and NHPs plays upon both similarity and 
difference to humans. As the comparative continuum (see Figure 6) demonstrates, a 
close phylogenetic relationship and shared species characteristics to humans renders 
NHPs as an unsuitable source animal. At the same time, this fear of ‘humanising’ 
NHPs preserves important differentiations between humans and NHPs. This occurs by 
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retaining a clear physical separation between ‘us’ and ‘them’. They can be close to 
humans, but not too close. 
 
In regards to pigs, this dyad is reversed. Once again, as the comparative continuum 
highlights (see Figure 5), the distant phylogenetic relationship, a perceived difference 
of species-being and a (scientific) comfort with ‘humanising’ pigs, simultaneously 
breaks down and maintains the human/pig divide. Namely, because pigs are different 
(‘them’), they can be used. At the same time, this use and stories of species similarity 
break down the differences between ‘us’ and ‘them’. Exploitation of pigs by humans, 
however, maintains pigs as ‘them’. Hence, standards are fluid and flexible, and are 
applied differently to NHPs and pigs. Despite these truth-claims: 
 
The pig-to-nonhuman primate (baboon) model is generally accepted as a preclinical 
experimental assessment for human clinical trials (Lambrigts, Sachs and Cooper 
1998: 547). 
 
Therefore, the discomfort of using NHPs as an organ source does not preclude 
exploiting NHPs for human use. The story of using NHPs as an experimental model is 
differentiated from the story of using NHPs as an organ source. That is, this 
‘humanisation’ of NHPs as a preclinical model operating in place of a human (or as a 
‘pseudo human’), is contextually different to the discomfort of ‘humanising’ NHPs as an 
organ source. Thus, while phylogenetic similarity has been narrated as undesirable, it 
now becomes desirable as a preclinical ‘tool’ to ensure human safety. In the complexity 
of the comparative continuum, phylogenetics is also applied on virological and moral-
ethical grounds to justify not using NHPs as an organ source. The differentiation of 
‘they can stand in for us but they cannot be inside of us’, preserves and complicates 
the similarity/ dissimilarity dyad. 
 
In the comparative continuum, pigs as an organ source are narrated as ethically 
unproblematic. Unlike NHPs, pigs display marked differences to humans in appearance 
and behaviour. By lacking qualities reminiscent of humans, the story of pigs is one of 
dissimilarity.  The consequence is pigs apparently share less cognitive and emotional 
capacities with humans. The intrinsic value of pigs is resultantly diminished. Sentience 
becomes redundant as the reduction of intrinsic value implies pigs do not suffer in XTP: 
“[…] pigs […] are not sentient animals” (Fung, Rao and Starzl 1997: 956). The ethics 
of animal use, however, is abstracted and framed from the biases of official science. If 
the animal product needs to be kept and bred in certain conditions that will meet the 
needs of the human, then human truths of species-being are used to frame and narrate 
animal well-being.  
 
With all these stories and truth-claims from official science, the final comparative 
continuum features a complex narrative of species similarity and dissimilarity. The story 
is by no means simplistic or straightforward. To summarise, pigs are portrayed as more 
desirable than NHPs as an organ source for humans, as based on an overall reduced 
degree of species difference. Through this construction by official science, the story of 
heterogeneous discourses becomes the truth (see Figure 7):  
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Figure 7 – The Final Comparative Continuum (Pigs, Nonhuman Primates and 
Pigs/Nonhuman Primates) 
 
 
Conclusion 
 
 
In choosing a source animal for XTP, official science attempts to create common 
understandings and reduce complexities by binding official scientific truth-claims. In 
such stories, we witness how humans become the measurement for all being. The 
comparative continuum, which reveals how official science selects a source animal for 
XTP, emphasises how the boundary distinctions between animals and humans are 
integral to the technology. In this fashion, NHPs and pigs are compared to humans on 
parameters defined and limited by official science. This assemblage of truths plays on 
complex constructions of species similarity and dissimilarity to justify pigs as the source 
animal of choice. In the process, the sentience and intelligence of animals are reduced 
or downplayed. Furthermore, by appealing on moral-ethical grounds, practical 
reasoning, and constructions of ‘humanisation’, official science blurs discursive 
boundaries. Consequently, science merges the social and the natural together to 
create scientific truths. Notably, the reverse comparison – humans to animals – is not 
possible due to ‘natural’ and ‘indisputable’ differentials in species value. 
 
What we also witnessing is how official science constructs itself as the bearer of 
privileged knowledge. On deciding which animal is the most suitable for XTP use, 
official science places itself in a position of trust. Furthermore, this decision should be 
viewed as right and just, as evidenced by complex negotiations of truth. Hence, the 
decision on animal source can only be made by those who have or are perceived to 
have specialist knowledge and insight. This means selecting an animal as based upon 
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complex perceptions of similarities and dissimilarities cannot be made by the public. At 
the same time, official science cannot rely on science truth alone and must engage with 
the social. Mixing these discursive boundaries provides the opportunity for 
heterogeneous groupings to expand. The process serves to increase the complexity of 
choosing a source animal, rather than reduce it. 
 
The primary problem with using animals in XTP is “one of the parties being discussed 
does not participate in the debate, and we are restricted to evaluating Homo sapiens’ 
own moral sensibilities, principles, and values” (Daar and Phil 1997: 976, emphasis in 
original). Moreover, the desperation of patients does not empower medicine and 
clinicians to deliver solutions (ends) regardless of the method (means) (Arundell and 
McKenzie 1997: 66). Along with the exclusion of public voices, these truths indicate 
further narratives in the ethno-epistemic assemblage that demand exploring. 
 
For this reason, it feels somewhat premature to provide a conclusion. Indeed, potential 
further heterogeneous groupings only serve to raise questions and other potential 
narratives. Far from creating consistent truths and providing closure, official science’s 
narrative reveals further uncertainties and questions. These include, amongst others: 
what do the public think? How do they view animal use and animal value in XTP? How 
are their views (stories) different or similar to official science? Do the public perceive 
NHPs and pigs with a different truth? How do intermediaries function in these 
heterogeneous assemblages? As such, while science uses heterogeneous discourses 
to construct its truth-claims, it will be interesting to see how the public may – or may not 
– use the same tactics to construct their own truth-claims. Will these complement or 
differ from the stories told by official science? I plan to explore these questions in the 
future. 
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